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(54) MMnyJlbCHblM MCTOHHMK 3J1EKTPOHOB 

(57) 

M3o6peTeHMe othocmtca k cmibHOTOMHOM 

SneKTpOHMKe H MO>K6T 6blTb MCnOJ1b30BaHO B 

ycKopnTenbHoPi TexHMKe, TexHMKe CBH, 
npoMbiiuneHHoPi TexHonornn, Hanpwwep ppx 
noBepxHOCTHoro ynpoHHeHna CTann. UenbK) 
M3o6peTeHna pacujupeHne flnana30Ha 
perynnpoBKM nnoTHOCTM TOKa nyHKa sjisktpohob. 
Arm AOCTi/i>Kei-infl stom u,en\A b KaTOAHbiM 
aneKTpoA 8 BBeAeHa AH3Jiei<Tpi<mecKsm BCTaBKa 
7 c KaHaBKOM b BMAe cnnpann ApxuMeAa. 
TeHepaTop TaioKe coa©P>kht 3apaAHoe 

yCTpOMCTBO 1, eMKOCTHbIM HaKonnTeiib 2, 

KOMMyTaTop 3, npepbiBaTenb 4, KaTyiuKM 5m 6 

MHAyKTMBHOCTM, BblCOKOBOJlbTHblM npOXOAHCM 

M3on?iTop 9, BaKyyMHyK) Kaiviepy 10, aHOA 11. B 
KanecTBe MaTepnana AHaneicrpMHecKOM BCTaBKH 
7 MO>KeT 6biTb ncnonb30BaHO oprcTeKno, 

BMHMnnaCT, CT0KJ"IOTSKCTO.TIMT. 1 MJl. 
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(54) PULSED ELECTRON SOURCE 

(57) Abstract: 

FIELD: heavy-current electronics. 

SUBSTANCE: inserted in cathode electrode 8 
is insulating insert 7 with groove of 
Archimedean spiral shape. Generator also has 
charging device 1, storage capacitor 2, 
switch 3, chopper 4, inductance coils 5 and 
6, high-voltage bushing insulator 9, vacuum 
chamber 10, and diode 11. Insulating 
material for insert 7 may be acrylic 
plastic, rigid-vinyl plastic, 

glass-cloth-base laminate. EFFECT: enlarged 
electron-beam current density regulation 
range. 1 dwg 
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H3o6peTeHne othocmtca k cunbHOTOMHOM 
aneKTpoHMKe. Oho MO>KeT HaMTM npuMeHeHne b 
ycKopnTenbHOM TexHMKe, TexHMKe CBM, 
npoMbimneHHOM TexHonornn, HanpuMep 

nOBepXHOCTHOM ynpOHHGHMM cTann. 

I4enb M3o6peTeHna pacujupeHne flnana30Ha 
perynnpoBKM nnoTHOCTM TOKa nyMKa aneicrpoHOB. 
Ha HepTewe npuBeAeHa cxeivia MMnynbCHoro 

MCTOHHMKa 3JieKTpOHOB. 

TeHepaTop wvinyjibCHoro Hanp?i>KeHMfi 
coAep>KMT 3apjiAHoe ycTpoMCTBO 1 , 
napannenbHO KOTopowiy bkjikdhsh eMKOCTHbIM 
HaKonnTenb 2 nepe3 KOMiwyTaTop 3 m 
npepbiBaTenb 4, noflKntoMeHHbiM k KaTyiuKaM 5 m 

6 MHAyKTMBHOCTM, BTOpafl M3 KOTOpblX 

pa3MeLU,eHa b KaHaBKe flusneKTpi/mecKOM 
BCTaBKM 7 Mepe3 KaTOflHbM sneKTpofl 8, 
yKpenneHHbM b BbicoKOBonbTHOM npoxoflHOM 
M3on5qTope 9, pa3MemeHHOM b BaKyyMHOM 
Kaiwepe 10 HanpoTMB aHOfla 11. flaBneHne ra3a 
b BaKyyMHOM KaMepe fluofla P «10" 5 Topp. 

YcTpoMCTBO pa6oTaeT cneflytoLUMM o6pa30M. 

nocne Toro, KaK KOHfleHcaTop gmkocthoto 
HaKonnTena 2 3Heprnn 3ap?iflMTC5q ao 
HeKOToporo TpeoyeMoro HanpaweHMfl U 3 , 
BbiKnHDMaeTca KOMMyTaTop 3 n tok npoTeKaeT no 
u,enM HaKonnTerib 2 kom wiyTaTop 3 npepbiBaTenb 
4 KaTOAHbiM sneKTpoA 8 KaTyujKH 5 n 6 KaMepa 
10. nocne Toro, KaK tok b u,enM AOCTuraeT 
onpeAeneHHoro 3HaHeHMfi, cpaoaTbiBaeT 
npepbiBaTenb 4 TOKa n nponcxoAMT o6pbiB TOKa 

B UenM. ripM 3TOM B03HMKaK)LAee B MHAyKTMBHOM 

HaKonnTene SHeprnn, BbinonHeHHOM M3 AByx 
KaTyujeK 5 n 6, HanpaweHiie onpeAenMTca no 
cpopMyne: 

U (L-i + L 2 )di/dt, (1) rAe di/dt CKopocTb 
M3MeHeHMjq TOKa; 

Li MHflyKTMBHOCTb KaTyLUKM 6; 

L 2 HHAyKTHBHOCTb KaTyLUKM 5 MHAyKTMBHOrO 

HaKonnTena 3Heprnn. OnpeAenuM Hanp^eHne 
Ha l_i KaK 

Ui kU, (2) rAe k KoadpdpuLineHT p,ene\-\\An 
MHAyKTMBHoro p,eruATenn HanpaweHMfl, paBHbiM 



U HanpyoKeHMe Ha AHOAe (BbixoAHoe 
HanpaxeHne reHepaTopa HMnynbCHoro 
Hanp?»KeHMfl). 

Hanpa>KeHMe Ha L 1 (T.e. Ha KaTOAHOM 
y3ne) onpeAenMTca no cpopMyne 

IH kU l U, 



(3) ripn 3tom naAeHne Hanpa>KeHMfl, 
npuxoA^LAeeca Ha butok KaTyniKH c HMcnoM 
bmtkob W-i, onpeAenaeTcyi KaK 

aUu ul 



H H CL +L > 



(4) YHMTbiBajq, hto U onpeflensqeTca M3 (1) m 
di=U: >ys , 



(5) to cpopiviyna ana aU 6yAeT MMeTb bma: 

aUu .-i 
A 1 U Vc*L 

a 1 

H 



1XZ 

CL +L ) M t 

12 1 



3a3op Me>Kfly BMTKaMM KaTyiuKU 6, mo>kho 3a>Kenb 
Me>KBMTKOBbiM CKonb3flLAMM pa3paA no 
noBepxHOCTM AnaneKTpuKa npn BbinonHeHMM 
ycnoBMJi 



U 



Un, 



(7) SKcnepniweHTbi no 



onpeAeneHMHD noporoBbix ycnoBMM noKa3ann, 
hto ycnoBue cpopMMpoBaHMH k3toahom nna3Mbi 
MMeeT orpaHnneHne CBepxy, Bbi3BaHHoe pe3KOM 

HeOAHOpOAHOCTbK) n cp , CBJ13aHHOM c 

BHyTpeHHMM npo6oeM AHQ-neKTpuKa, n oho 
onpeAenaeTCfi ero CBOMCTBaMM. 06pa6oTKa 
SKcnepuMeHTanbHbix AaHHbix noKa3ana, hto 
ycnoBi/ifl dpopMnpoBaHMJi oahopoahom KaTOAHOM 
nna3Mbi &b\vnnf\ftT cneAyKJinnM o6pa30M: 
1 0 6 [B/cm]> Au > 1 ,2. 1 0 5 [B/cm] 
ti 

(8) 3to ycnoBue npeo6pa3yeM 
OTHOCMTenbHO h. BennHMHa h npeACTaBnaeT no 
cyTM mar cnwpanw Apxniviefla. M3 (8) cneflyeT: 

Au [cm]=: Au [cm] 

6 5 
10 1,2*10 

(9) B (9) noflCTaBMM 3HaneHMe aU M3 (4) 



10 G (L +L > 1/,Z W t 
12 1 



U *VC*L 

3 1 



5 1^2 
1,2+10 (L +L > *W t 

12 1 

(7) 

Bbinn H3roTOBneHbi onbiTHbie o6pa3u,bi 
KaTOAHbix y3noB m MHAyKTHBHoro HaKonnTena 
SHeprnn. B KanecTBe iwaTepnana 
AnaneKTpuHecKOM BCTaBKM 7 ncnonb30Banncb: 
oprcTeKno, BMHunnacT, CTe «n OTe KCTon m t . 
KaTyiiiKy 6 MHAyKTMBHOCTM M3roTaBnnBann b 

COOTBeTCTBMM C BblLLie paCCMOTpeHHblMM 

Tpe6oBaHM«MH. npn 3tom caMM bmtkm ne>Kann B 
nnocKOCTM KaTOAa n He BbicoBbiBanncb 3a Hee. 
TeHepaTop MMnynbCHoro HanpyweHMfl c 

COBMeCTHbIM eMKOCTHbIM M MHAyKTMBHbIM 

HaKonnTenfiMM SHeprnn 6bin aHanornneH 
reHepaTopy, ncnonb3yeMOMy b npoTOTMne. 

cDopwiyna i/i3o6peTem/m: 

HMnyJlbCHbM MCTOMHUK 
3J1EKTPOHOB, coAep>KaiAMM reHepaTop 
MMnynbCHoro Hanp^eHna c coBMemeHHbiMM 

eMKOCTHbIM M MHAyKTMBHbIM HaKOnMTen^MM 

SHeprMM m ahoa, cocto^lamm M3 BaKyyMHOM 
Kawiepbi, BbicoKOBonbTHoro npoxoAHoro 
M3on?iTopa c nna3MeHHbiM KaTOAHbiM 
sneKTpoAOM m 3hoaom, oTnMHaioiAMMcyi TeM, 
hto, c LtenbK) pacujMpeHMfl Anana30Ha 
perynMpoBKM nnoTHOCTM TOKa nyHKa sneKTpoHOB, 
b KaTOAHbiM sneKTpoA BBeAeHa 

AM3neKTpMHecKa?i BCTaBKa c KaHaBKOM b bma© 
cnMpanM ApxMMeAa, pa3MeLAeHHaa Ha CTopoHe, 

06paLAeHHOM K aHOAy, a MHAyKTMBHbIM 

HaKonMTenb SHeprMM BbinonHeH M3 AByx, 
BKnioHeHHbix nocneAOBaTenbHO KaTyiueK 

MHAyKTMBHOCTM C pa3HblM LLiarOM H3MOTKM, 

nepBaa M3 kotophx pa3MeiAeHa b KaHaBKe 
AManeKTpMHecKOM BCTaBKM m noAKmoneHa k 
KaTOAHOMy aneKTpoAy, a BTopa^, newaLAaa b 
oahom nnocKOCTM c nepBoPi, noAKmoneHa k 
Kopnycy BaKyyMHOM KaMepbi, npM stom LUMpMHa 
Luara h3motkm h cm nepBOM o6motkm 
yflOBneTBopsqeT Bbipa>KeHMio 



00 
CO 



(6) rAe t BpeMfl npepbiBaHMfi TOKa. noA6Mpafi 



•VC.L 



r,o,e C eMKOCTb eMKOCTHoro HaKormTerm, <P; 

L-i MHflyKTMBHOCTb KaTyLJJKM, nOflKJIHDMeHHOM K 

KaTOfly, I~h; 

l_ 2 MHflyKTMBHOCTb KaTyLJJKM, nOflKJIHDMGHHOM K 

BaKyyMHOM Kaiviepe, I~h; 

W-l HMCnO BMTKOB nepBOM KaTyLJJKM ; 



U *Vc*L 

3 1 

- h - T7z ' ^ 3 3a P fl AHoe HanpaxeHne, B 

1,2*10 <L i +L z > ♦w^-t t BpeMsq npepbiBaHMfi TOKa, c. 
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